Abstract. PSR J0437-4715 is a millisecond pulsar (MSP) thought to be "pair formation starved" (having limited pair cascades due to magnetic photon absorption). Fortunately the general relativistic (GR) electrodynamical model under consideration applicable to this pulsar have few free parameters. We model PSR J0437-4715's visibility [1], using a 3D model which incorporates the variation of the GR E-field over the polar cap (PC), taking different observer and inclination angles into account. Using this pulsar as a case study, one may generalize to conducting a pulsar population visibility study. We lastly comment on the role of the proposed South African SKA (Square Kilometre Array) prototype, KAT (Karoo Array Telescope), for GLAST γ-ray pulsar identification.
INTRODUCTION
Since the discovery of the first pulsar [2] , much theoretical work has been done both in a classical [e.g. 3, 4, 5, 6] and general relativistic (GR) [e.g. 7, 8, 9, 10] framework. In the polar cap (PC) scenario [e.g. 11] a number of papers have been written concerning the development and investigation of a self-consistent GR pulsar model [e.g. 12, 13, 14] , along with its observational implications [e.g. 1, 15, 16] . In this model, there exists a spindown luminosityĖ rot, break below which no screening of the accelerating E-field will take place due to the production of electron-positron pairs from curvature radiation (CR) γ-ray photons [14] . Most millisecond pulsars (MSPs) do not have completely screened E-fields [15] (as 'canonical' pulsars do), allowing particles streaming from the PC to be accelerated up to high altitudes [17] . This implies high pair production attenuation spectral cutoffs [15] , and therefore photons escaping with relatively large CR energies, which promise favorable conditions for observation depending on the γ-ray flux. In this paper, we model PSR J0437-4715 [18] , a nearby MSP of known mass [19] , from which radio [e.g. 20], X-ray [21, 22] , EUV [23] and UV [24] radiation have been detected, in addition to an optical counterpart [25, 26, 27, 19] . Examining PSR J0437-4715 as a case study will provide essential information for evaluating pulsar population visibility. of γ-radiation and use the "unscreened" version of the E-field sinceĖ rot <Ė rot, break in this case. We also make allowance for different observer angles ζ (angle between the rotation axis and the line of sight) and inclination angles χ. We previously compared PSR J0437-4715's time-averaged integral flux with the predictions of another pulsar model [28] , as well as with EGRET upper limits [29] , and also outlined the role of H.E.S.S. in constraining this pulsar's γ-ray luminosity.
RESULTS
We find a maximum CR cutoff energy of 1 − 20 GeV, depending on the assumed geometry (i.e. χ and ζ ) and equation of state (i.e. radius R, moment of inertia I and mass M). This compares favorably with a value of ∼ 10 GeV obtained by Harding et al. [15] and Frackowiak and Rudak [16] . Our geometry-dependent νF ν -spectrum is shown in figure 1 (with χ = 10 • ). We obtain a harder νF ν -spectrum with different spectral maxima than that of [15] and [16] . However, Harding et al. [15] took the scaled magnetic colatitude ξ = 0.5, whereas we sampled over a range of ξ -values. Furthermore, Harding et al. [15] only calculated a single electron spectrum and normalized it whereas we accelerated primary electrons leaving the stellar surface at a rate of ∼ 10 31 s −1 and selected radiation which fell into the range (ζ − dζ /2, ζ + dζ /2). We converted the EGRET integral upper limits for unpulsed γ-emission [29] to differential upper limits assuming a E −2 spectrum. It is noted that these upper limits are violated, which indicates necessary refinement of the pulsar model (see also [1] and [16] ).
FIGURE 2. KAT Radio integration time for 2σ detection vs. L γ /d
2 . The region in the lower right corner will be visible to both KAT and GLAST after 1000 seconds of radio integration time.
THE ROLE OF KAT
We now briefly describe the role a radio telescope will play in the identification of γ-ray pulsars to be observed by GLAST (http://www-glast.stanford.edu and http://glast.gsfc.nasa.gov). The proposed Square Kilometre Array (SKA) radio telescope (http://www.skatelescope.org) is an international 2 billion dollar project. South Africa is planning the construction of a 1% prototype (http://www.ska.ac.za) named KAT (Karoo Array Telescope) which will be a new generation wide field of view radio telescope (with arcminute resolution) for all sky radio imaging and multiple pulsar surveys. KAT will have multiple beams (up to 40) allowing it to observe multiple pulsars simultaneously. Since existing radio telescopes cannot monitor all pulsars on a regular basis, most faint γ-ray pulsars discovered by GLAST would remain unidentified in the absence of contemporary radio parameters. Figure 2 shows the radio integration time vs. L γ /d 2 (see [14] for expressions for L γ ), which is an indication of the expected γ-flux. We differentiated between the pulsars expected to have screened and unscreened electric potentials. Also shown are 1000 seconds of KAT observation (for 2σ detection) and the GLAST sensitivity (10 −12 − 10 −11 erg s −1 cm −2 ), boxing the fraction of the pulsar population which will be visible to both KAT and GLAST, and underlining the importance of concurrent radio and γ-ray observations of pulsars. (Note that KAT integration times of some pulsars may deviate depending on the interstellar medium).
CONCLUSION
Recently, Michel [30] severely criticized both the Goldreich and Julian [3] -type PC model, as well as outer gap models with gaps of arbitrary sizes and locations. We opt to select a "clean sample" of pulsars where the basic B-and E-fields may be fundamentally tested observationally. The "pair-starved" (low spindown) pulsar population facilitates investigation of pulsar physics in its simplest form, without the complicating effect of E-field screening evident in younger pulsars. Modeling PSR J0437-4715 as a case study will provide vital insight for such a pulsar population study which will enable us to draw conclusions regarding galactic pulsar visibility. It is imperative to make model refinements, including the transformation from the corotating to the observer frame, since this should modify some of our results. We lastly note the necessity of contemporary radio parameters when identifying γ-ray pulsars with GLAST, and we described the role of KAT-type instruments in this regard.
